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EXECUTIVE SUMMARY 
 
The City of North Bend Wastewater System Facilities Plan is a comprehensive planning 
document for all elements of the City of North Bend’s wastewater system – collection, 
treatment, biosolids management and effluent disposal or reuse.  It addresses all areas 
currently served by the City’s wastewater system as well as those expected to be served 
by the system over a 20-year planning period (by 2036).  The facilities plan identifies 
improvements needed to collect and treat wastewater in the City’s sewer service area and 
provides a capital improvement plan (CIP) to implement the improvements over the next 
20 years. 
 
WASTEWATER SERVICE AREA DESCRIPTION 
 
The planning area for this facilities plan is defined as North Bend’s Urban Growth Area 
(UGA), which encompasses about 6 square miles (see Figure ES-1).  The UGA consists 
of the area within the North Bend city limits, the unincorporated area between the city 
limits and Interstate 90 (I-90), and the Riverbend area south of I-90.  Many places within 
the planning area can be classified as critical areas.  The combination of rivers and flat 
valley floors makes the region prone to extreme flooding and results in the presence of 
many wetland areas.  The entire planning area is in the upgradient region of the East King 
County Ground Water Management Area.  This area is classified as a critical aquifer 
recharge area with a rating for susceptibility to contamination from human activity of 
moderately high (Category I) to high (Category II). 
 
The U.S. Environmental Protection Agency (EPA) and Federal Emergency Management 
Agency (FEMA) have procedures for floodplain management and wellhead protection 
that must be followed when development may impact a flood hazard area or critical 
aquifer recharge area.  The facilities plan addresses these critical areas in its assessment 
of current system conditions and recommendations for expansions and improvements. 
 
The City’s wastewater system collects and treats wastewater from all sewered areas of 
the City of North Bend.  The newest addition to the service area is at the east end of the 
city, where Utility Local Improvement District 6 (ULID 6) was formed to finance 
bringing sewer service to recently annexed areas.  The ULID 6 project included 
installation of sewer pipelines, construction of a new pump station and connection to the 
existing treatment plant.  The project was completed in 2011.  There are currently 
1,266 residential and commercial sewer accounts.  These consist primarily of 
single-family residences (1,018 accounts), commercial customers (153 accounts), and 
multifamily residential housing (74 accounts serving an estimated 529 residential units).  
Other accounts include mixed-use and senior customers.  There are no known significant 
industrial users currently connected to the City’s wastewater collection system. 
 
Although North Bend has adopted regulations intended to encourage installation of 
sewers throughout the City to protect the critical aquifer recharge areas and the City’s 
potable water supply, progress has been slow because of the high cost of new sewers.  
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Large areas of the City still use on-site septic systems.  Such systems provide sewage 
treatment and disposal for a third of the residential development within the city limits and 
all residential development outside the city but within the UGA.  Some commercial 
development within the UGA also uses on-site septic systems.  It is expected that on-site 
septic systems will continue to provide a major source of wastewater treatment and 
disposal in the North Bend planning area in the near future. 
 

 
 

FIGURE ES-1 
 

North Bend Wastewater Facilities Plan Planning Area 
 
The City had an estimated population of 6,296 as 2015.  This includes 4,147 residents 
served by the City wastewater system; the remaining 2,149 residents are served by on-site 
septic systems with drainfields. 
 
GROWTH PROJECTIONS 
 
Planning for wastewater system future needs requires projections of anticipated growth in 
the planning area.  Such projections determine the expected quantities of wastewater that 
system facilities need to be able to accommodate over the course of a defined planning 
period.  The following sections describe anticipated changes in land use over the 20-year 
planning period and the associated growth in population. 
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LAND USE AND EMPLOYMENT 
 
King County’s most recent buildable lands report identifies a housing target of 665 new 
units for North Bend for 2006 through 2031.  Since 2006, the City saw total net new 
housing of 234 units, so an additional 431 units are needed by 2031 to reach the housing 
target.  As of May 8, 2015, North Bend had approximately 700 single-family, cottage and 
multifamily units under development review, which means that the City should reach its 
housing target well ahead of the 2031 projection. 
 
The County’s buildable lands report also identifies an employment target of 1,050 new 
jobs in North Bend for 2006 through 2031.  According to the City’s 2015 Land Use 
Element, North Bend has the capacity for 7,092 new jobs.  All potential employment 
zones are within the current city limits. 
 
SEWERED AREA 
 
The following assumptions about sewered area were made for this facilities plan: 
 

�x The developed area currently contributing flow to the City sewer system 
covers 796 acres. 

 
�x Sewered area at the end of the planning period is assumed to be 

1,255 acres, consisting of the current sewered area plus all 459 acres of 
available residential area. 

 
�x The ultimate future sewered area is assumed to be 2,486 acres, calculated 

as the entire UGA area minus unzoned areas and areas zoned for parks, 
open space and public facilities. 

 
POPULATION 
 
The City of North Bend’s 2015 population is 6,296 and an additional 2,676 residents live 
in unincorporated areas of the UGA, for a total planning area population of 8,972.  
Average population per household is 2.57 residents.  City utility records show 
1,614 current residential sewer accounts, representing a sewered population of 
4,147 – 66 percent of the city population. 
 
Projections of future sewered population in the planning area account for total population 
associated with overall area growth as well as future connection to the sewer system by 
existing homes that are now served by on-site septic systems.  Table ES-1 and 
Figure ES-2 show the resulting projections of sewered population.  Table ES-1 also 
shows the projected population at a future time when all residences and businesses in the 
planning area will be connected to the sewer system. 
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TABLE ES-1 
 

Population Projections 
 

 2015 2020 2025 2030 2035 2036 Future
Population Within the City Limits 
On Sewer 4,147 5,784 7,454 9,100 10,668 10,968 16,500
On Septic System 2,149 1,740 1,330 921 512 430 0 
Total 6,296 7,524 8,785 10,021 11,180 11,398 16,500 
Population in the Unincorporated UGA 
On Sewer 0 0 138 310 480 514 5,500
On Septic System 2,676 2,813 2,813 2,777 2,742 2,734 0 
Total 2,676 2,813 2,951 3,087 3,221 3,248 5,500 
Total Planning Area (UGA) Population 
On Sewer 4,147 5,784 7,593 9,410 11,148 11,482 22,000
On Septic System 4,825 4,553 4,143 3,698 3,254 3,164 0 
Total 8,972 10,337 11,735 13,108 14,401 14,646 22,000 

 

 
 

FIGURE ES-2 
 

Projected Annual Population Growth Rate Through 2065 
 

WASTEWATER FLOWS 
 
Wastewater system improvements must be sized to have adequate capacity for the 
wastewater flows the system is projected to convey and treat over the course of the 
planning period.  System flows consist of base sewage flow from connected customers 
(residential and commercial) as well as infiltration and inflow into the system from 
groundwater and stormwater. 
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EXISTING BASE FLOW 
 
Base wastewater flows includes contributions from residential sources as well as 
commercial sources.  To simplify wastewater planning and ensure consistency, 
non-residential sources are often estimated as a comparable residential source, using one 
of the following equivalencies: 
 

�x Equivalent residential unit (ERU) – An ERU represents the amount of 
wastewater contributed by an average residential household in the 
planning area.  A business with wastewater flow equal to twice the 
wastewater flow from an average residential home would be treated as 
2 ERUs. 

 
�x Population equivalent (PE) – A PE represents the average amount of 

wastewater contributed by each resident in the planning area.  A business 
with wastewater flow equal to five times the wastewater flow from an 
average individual person would be treated as 5 PEs. 

 
Based on City utility account records, North Bend’s base wastewater flow is 123 gallons 
per day per ERU.  Sewer flow from non-residential sources is converted to ERUs using 
this value, and the equivalent sewered population is calculated by dividing the number of 
ERUs by the average household population of 2.57.  The estimated current numbers of 
ERUs and sewered population are as shown on Table ES-2. 
 

TABLE ES-2 
 

Estimated Current Base Flow in Equivalent Residential Units and 
Population Equivalents 

 

 
Equivalent Residential 

Units 
Sewered Population 

Equivalents 

Residential Subtotal 1,614 4,147 
Commercial Subtotal 678 1,743 
Total 2,292 5,890 
 
EXISTING I/I 
 
Infiltration and inflow (I/I) are sources of water other than sanitary sewage entering the 
sewer system: 
 

�x Infiltration is groundwater that enters the system underground, through 
cracks or joints. 
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�x Inflow is water entering the sewer collection system from street and area 
drains, catch basins, manhole covers, roof downspouts, and building 
foundation drains. 

 
I/I is a year-round problem for North Bend. Summer groundwater infiltration is 
45 percent of average dry-weather flow to the treatment plant, and winter I/I is 
70 percent of maximum-month flow to the plant.  North Bend wastewater flows have 
exceeded EPA standards that define excessive infiltration and excessive inflow. 
 
PROJECTED FUTURE FLOW 
 
Future wastewater flows are estimated using the projections of future population and 
development in combination with two types of design criteria: 
 

�x Unit design criteria define the typical amount of flow from a single “unit” 
such as a person, household, business, or acre of land. 

 
�x Peaking factors define standard ratios between average flows and likely 

peak values. 
 
The facilities plan establishes unit design criteria and peaking factors based on analysis of 
historical wastewater flows in North Bend as well as regionally and nationally accepted 
industry standards for these criteria.  Resulting projections of total flow to the treatment 
plant are presented in Table ES-3.  The City must implement a successful I/I control 
program to achieve these projected future flows.  Without a successful I/I program, future 
flows will be larger and more capacity improvements will be required in the collection 
system and treatment plant. 
 

TABLE ES-3 
 

Estimated Future Flows to Treatment Plant 
 

Year 

Total 
Sewered 

Population 
Equivalent 

Dry-Weather 
Flow (million 
gallons/day) 

Maximum-
Month Flow 

(million 
gallons/day) 

Peak-Day 
Flow (million 
gallons/day) 

Peak-Hour 
Flow (million 
gallons/day) 

2015 5,890 0.53 1.19 3.30 4.00
2020 7,792 0.64 1.36 3.64 4.45
2025 9,872 0.76 1.54 4.00 4.94
2030 11,957 0.88 1.73 4.38 5.44
2035 13,945 1.00 1.91 4.74 5.92
2036 14,327 1.02 1.95 4.82 6.02

Future 26,274 1.84 3.15 8.31 10.43
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WASTEWATER POLLUTANT LO ADS AND WATER QUALITY 
 
Wastewater treatment facilities must have adequate capacity to treat expected pollutant 
loads to the treatment plant.  The North Bend wastewater treatment plant discharges 
treated effluent to the South Fork Snoqualmie River, and the plant’s permit for that 
discharge (its National Pollutant Discharge Elimination System, or NPDES, permit) 
establishes limits on the pollutants the plant can put into the river.  Understanding the 
influent wastewater characteristics and pollutant loadings, along with the receiving water 
quality objectives and effluent limitations, is fundamental for selection of the most 
appropriate treatment system for the City. 
 
Like wastewater flows, wastewater pollutant loads are projected using projections of 
future population and development in combination with unit design criteria and peaking 
factors.  The key pollutant loads of interest for planning are biochemical oxygen demand 
(BOD), total suspended solids (TSS), nutrients (phosphorus and nitrogen), and 
temperature. 
 
BOD, TSS, NITROGEN AND PHOSPHORUS 
 
Table ES-4 summarizes projected future BOD and TSS loads and concentrations in the 
treatment plant influent, based on growth projections and selected unit load design 
criteria.  The projections show that growth in the planning area will cause BOD and TSS 
loads to more than double by the end of the 20-year planning period.  The loads of 
nitrogen and phosphorus will increase in proportion to BOD and TSS loads. 
 

TABLE ES-4 
 

Projected Future Treatment Plant Influent BOD and TSS Loads 
 

Year 

Sewered 
Population 

Projected BOD and TSS Load 
(pounds/day) 

Projected BOD and TSS 
Concentration (mg/liter) 

Equivalents 
Annual 
Average 

Maximum 
Month 

Peak 
Day 

Dry-Weather 
Flow 

Maximum-
Month Flow 

2015 5,890 1,178 1,414 1,885 267 119
2020 7,792 1,558 1,870 2,494 291 137
2025 9,872 1,974 2,369 3,159 311 153
2030 11,957 2,391 2,870 3,826 324 166
2035 13,945 2,789 3,347 4,463 334 175
2036 14,327 2,865 3,438 4,585 335 176

Future 26,274 5,255 6,306 8,408 343 200
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The NPDES permit sets a maximum 
limit for the total load of these 
pollutants allowed into the river, as 
well as a minimum limit for how 
much the plant’s treatment processes 
should reduce the influent 
concentration of these pollutants.  At 
the projected influent concentrations 
of BOD, TSS and nitrogen, a well-run 
conventional secondary treatment 
plant should be able to comply with 
the existing and future permit 
requirements.  Chemical addition will 
be required in the near future to 
remove soluble reactive phosphorus to 
meet a limit of 2 to 3 pounds per day 
for the maximum day and 1 to 
1.5 pounds per day as a monthly 
average during from August through 
October; these limits are in 
accordance total maximum daily load 
allocations for the Snoqualmie River 
established in 1994. 
 
TEMPERATURE 
 
The 2011 Snoqualmie River 
Temperature Total Maximum Daily 
Load report established effluent 
temperature load allocations for the 
North Bend wastewater treatment 
plant discharge to the South Fork 
Snoqualmie River.  The report 
concluded that the North Bend 
treatment plant would not require 
mitigation until effluent flow 
approaches 0.81 million gallons per 
day, provided that the temperature of 
the effluent remains at 22 degrees C.  
The report noted that if effluent 
temperature were to increase to 
23 degrees C, then mitigation would 
be needed when effluent flow during 
the critical period reaches about 
0.70 million gallons per day. 

PERMITS, REQUIREMENTS AND REGULATIONS 

Federal, state, and local regulations drive much of the decision-
making for wastewater facilities planning. The following were 
key to development of this plan. 

Federal Regulations and Guidelines 
�x National Pollutant Discharge Elimination System 

(NPDES) permits regulate point discharges into water.  
�x The Clean Water Act requires publicly owned wastewater 

treatment facilities to provide at least secondary treatment 
and sets standards for effluent quality. 

�x Federal standards apply to sewage sludge from 
wastewater treatment plants. 

�x The EPA outlines requirements for wastewater treatment 
plant equipment reliability. 

�x The EPA’s Capacity, Management, Operation, and 
Maintenance program outlines recommended guidelines 
for wastewater system practices to reduce sewage 
overflows. 

State Policies and Regulations 
�x Washington’s Water Quality Standards for Surface 

Waters define water quality criteria for each segment of 
the Snoqualmie River. 

�x Total maximum daily load studies for the Snoqualmie 
River have established limits on discharges to the river 
and its forks, based on temperature, ammonia, fecal 
coliform, biochemical oxygen demand and phosphorus 
(the phosphorus limits have not yet been established). 
Specific numerical limits are assigned for discharges by 
the City of North Bend. 

�x The Washington Department of Ecology oversees the 
NPDES permitting of the City of North Bend wastewater 
treatment plant. The current permit was issued in May 
2013 and will be renewed in 2018. 

�x The state has its own standards for water reclamation, use 
and disposal of sludge, treatment plant equipment 
reliability, and septic systems. 

Local Policies 
�x The City of North Bend municipal code requires that 

sewers be installed for all new or revised development in 
the city, except in special situations, and that homes with 
failing septic systems connect to sewers if available 
within 200 feet. The municipal code also sets regulations 
relating to critical areas, stormwater management, 
shoreline protection, and building structural and fire 
safety that will apply to work proposed in this facilities 
plan.  

�x The City’s Comprehensive Plan recommends that the City 
adopt policies preventing land uses that could adversely 
affect groundwater in any way that would jeopardize the 
existing and future quality of the drinking water supply.  

�x North Bend voluntarily participates in FEMA’s 
Community Rating System, a program that provides 
reduced federal flood insurance premiums in communities 
that adopt optional floodplain management measures. The 
City’s wastewater treatment plant is located in a mapped 
floodplain. 
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This facilities plan determined “excessive thermal load” as the amount of thermal 
loading, in British thermal units (BTU), that would cause a rise in river temperature of 
0.3 degrees C or more (0.3 degrees C is the plant’s “thermal load allocation”).  The 
projections indicate that 2019 is the first year that the peak instantaneous thermal load 
will reach the thermal load allocation at some point during the day.  By 2035, the 
projected thermal load exceeds the thermal load allocation from about 10:00 a.m. until 
10:00 p.m.  The facilities plan provides estimates of quantities of effluent that can be 
stored during the hottest part of the day to avoid excessive temperature loading to the 
river. 
 
WATER QUALITY CRITERIA 
 
Water quality criteria establish maximum concentrations of toxic pollutants that are 
allowed to be present in a river at the edge of an outfall mixing zone (the region of the 
river around the outfall where initial dilution of the effluent with river water occurs).  
Ecology spreadsheets were used to evaluate future North Bend treatment plant effluent 
dilution in the receiving water, the South Fork Snoqualmie River.  The results indicate 
that there is no reasonable potential for violation of water quality standards for the 
2036 effluent flows.  Therefore, it is not expected that effluent limits will be established 
for these toxic constituents. 
 
WASTEWATER COLLECTION SYSTEM 
 
EXISTING FACILITIES 
 
The existing North Bend sanitary sewer collection system has seen progressive expansion 
since the first sewer facilities were constructed in early 1950s.  By 2001, when a previous 
City sewer plan was prepared, the collection system almost doubled in size.  This 
expansion took place east and south of the city’s core area.  The most extensive additions 
were in the commercial area west of the South Fork Snoqualmie River adjacent to the 
South Fork/I-90 Interchange.  These improvements include the South Fork Lift Station 
and its force main over the Snoqualmie River, also serving the North Bend Premium 
Outlets mall and the Nintendo distribution center.  The City formed ULID 6 in 2007 to 
expand the collection system in the Tanner and Truck Town areas.  As part of the ULID 6 
expansion, a new influent pump station was constructed adjacent to the City wastewater 
treatment plant.  Today, the City is served by 27 miles of sewer, 1.1 miles of force mains, 
and four lift stations (see Figure ES-3): 
 

�x South Fork Lift Station – The South Fork Lift Station was constructed in 
1986 at the southeast corner of the intersection of Bendigo Boulevard 
South and South Fork Way SW.  Its force main follows Bendigo 
Boulevard, crosses the South Fork of the Snoqualmie River attached to the 
road bridge, and discharges to a sewer just north of the bridge. 
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�x Snoqualm Lift Station – The Snoqualm Lift Station is in the roadway at 
the intersection of Snoqualm Place and NE 8th Street.  It serves 14 houses 
on Snoqualm Place.  It is equipped with two grinder pumps. 

 
�x Nintendo Lift Station – The Nintendo Lift Station is a private station 

owned and operated by Nintendo.  It was intended to be a temporary lift 
station that would be abandoned when gravity sewers are installed in the 
future to serve the Meadowbrook area.  This lift station is on the Nintendo 
distribution center property and provides service to that facility.  It pumps 
flow through a force main discharging to a gravity sewer adjacent to the 
North Bend Premium Outlets. 

 
�x E.J. Roberts Park Lift Station – The E.J. Roberts Park Lift Station 

serves the restroom facilities at the park.  The lift station has a single 
grinder pump.  Its force main conveys discharge to a manhole at the 
intersection of Thrasher Avenue NE and NE 4th Street. 

 
On-site septic systems currently provide sewage treatment and disposal for about a third 
of the residential development within the city limits and all residential development in the 
UGA outside the city limits.  The City has not inventoried or mapped the location of 
septic systems in North Bend, but any development with no mapped sewer nearby can be 
assumed to be serviced by on-site septic systems.  The largest developed area in the city 
that is currently unsewered is the Silver Creek neighborhood.  Because of the 
environmental contamination that can result when septic systems fail, the City of North 
Bend has adopted measures requiring sewer service for almost all new development and 
conversion to sewer service for properties where septic systems have failed. 
 



Gray & Osborne, Inc., Consulting Engineers 

City of North Bend ES-11 
Wastewater System Facilities Plan Revision November 2017 

 
 

FIGURE ES-3 
 

Existing City Collection System 
 

SYSTEM CONDITION EVALUATION 
 
The following deficiencies have been identified at the wastewater collection system lift 
stations: 
 

�x South Fork Lift Station – Testing has indicated that the pumps at this lift 
station are not providing the full capacity the station was designed for.  
Access to the station’s drywell is via a small-diameter manway with a 
20-foot vertical ladder and no landing.  This needs to be upgraded with a 
new concrete stairwell with landings.  The wet well and dry well 
ventilation system is inadequate, and there are strong foul odors at the 
station.  The standby power and pump controls need to be coordinated for 
reliable operation when power fails.  The station needs to be outfitted for 
bypass pumping.  The existing force main is nearly 40 years old and it 
conveys sewage from the pump station over the South Fork River on an 
existing bridge to the gravity collection system serving the core area.  A 
condition assessment of the pipeline is recommended prior to upgrading 
the station. 
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�x Snoqualm Lift Station – The Snoqualm Lift Station is in fair condition 

and generally functions well.  It is in a poor location in the roadway 
intersection.  The control panel is in a planter strip below waist level, 
requiring operators to kneel to access the controls.  Improvements are 
needed to provide status information to the SCADA (supervisory control 
and data acquisition) system.  The station should also be equipped with 
station bypass piping and fittings. 

 
�x Nintendo Lift Station – The Nintendo Lift Station is operated and 

maintained by Nintendo.  Any failures or issues at the station are currently 
handled by Nintendo staff.  No deficiencies have been reported for this 
station by City staff. 

 
�x E.J. Roberts Lift Station – The E.J. Roberts Lift Station is in fair 

condition and has generally functioned well since installation.  Following 
a mechanical failure in spring 2016, the grinder pump unit was replaced 
and the station has continued to function well since then. 

 
No sanitary sewer overflows were reported in the collection system in 2014 or 2015.  One 
overflow, of less than 50 gallons, occurred on January 20, 2016.  This event did not occur 
during a storm and was addressed by local maintenance of the sewer.  Areas of the 
collection system considered most vulnerable to overflow were inspected during and after 
severe storm and flow events in the winter of 2015 to 2016, and no evidence was found 
of severe surcharge or overflow. 
 
INFILTRATION AND INFLOW 
 
Treatment plant flow data indicate that significant levels of infiltration and inflow enter 
the sewer system year-round.  I/I is most severe during winter wet weather when rain is 
falling heavily, groundwater is at or near the ground surface level, and shallow side 
sewers are submerged in groundwater.  Plant flows and I/I reached new highs in 
November and December 2015.  Infiltration is also significant during dry weather, with 
about half of the average plant flows in the summer attributed to groundwater leaking 
into deep mainline sewers.  The City has not thoroughly studied the sources or conducted 
flow measurements or spot inspections for I/I since the I/I improvements in 1998 and 
2003.  In 2015, the City identified areas where stormwater ponded over sanitary sewer 
manholes.  Some of these manholes may represent significant sources of inflow.  The 
South Fork Lift Station basin probably has the highest level of I/I.  The core area where 
original sewers or side sewers have not been rehabilitated probably has the next highest 
level of I/I. 
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CAPACITY ANALYSIS 
 
A computer modeling analysis of the wastewater collection system was performed for the 
facilities plan.  For existing-condition peak wet-weather flows, the model found that no 
City sewers are under capacity as long as there is no backwater condition at the treatment 
plant’s influent pump station (the ULID 6 Pump Station).  If water is high in the wet well 
of the ULID 6 Pump Station, creating a backwater effect, then surcharging may occur in 
some sewers, though no overflows are predicted by the modeling. 
 
With projected 2036 peak wet-weather flows and full connection of the service area, the 
existing system has a relatively low risk of experiencing capacity limitations.  The 
magnitude of flow in the collection system is highly dependent on the location and type 
of future development, so future flows may deviate from the model predictions.  It is 
recommended that periodic review and monitoring of collection system flows be 
undertaken to confirm that peak flow can be accommodated without risk of overflows. 
 
RECOMMENDED IMPROVEMENTS 
 
Based on the assessment of existing conditions and future requirements for the collection 
system, improvements were identified to ensure that the collection system meets the 
City’s needs through the end of the 20-year planning period.  Four types of improvements 
were identified: 
 

�x I/I Flow Reduction – Based on this cost-effectiveness assessment, it is 
recommended that the City incorporate I/I rehabilitation into its annual 
operation and maintenance program.  The annual program should focus 
initially on the most promising opportunities for controlling I/I.  Later 
tasks would include flow monitoring to confirm how I/I is spread across 
the City and assess the effectiveness of I/I reduction measures. 

 
�x Lift Station Upgrades – At the South Fork Lift Station, pumps should be 

repaired or replaced, dry well access should be improved, ventilation 
should be improved, odor control should be provided, the control system 
should be upgraded, and provisions should be made to allow for bypass 
pumping.  Any pump station capacity upgrade should be coupled with an 
upgrade of the force main, surge protection, or both.  The condition of the 
existing force main from the South Fork Lift station should be evaluated, 
particularly the steel pipe section on each side of and on the Bendigo 
Boulevard bridge.  The Snoqualm Lift Station should be improved with 
radio telemetry, backup power, provisions for bypass pumping, and a 
relocated control panel. 

 
�x Extensions to Unsewered Areas – Within the city limits, any existing 

unsewered development that experiences failures of on-site septic systems 
will need to transition to sewer service to protect public health and the 
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environment.  In wellhead protection areas, given the particular risks to 
drinking water supplies, conversion of on-site systems to sewers may be 
warranted regardless of whether onsite system failures have occurred.  The 
City is currently evaluating the need for special requirements for wellhead 
protection areas.  In unincorporated areas of the UGA, sewer service will 
be extended as a result of annexation requests to serve development. 

 
�x Improved Operation and Maintenance (O&M) – The collection system 

O&M program should be updated to include regular programs of 
inspections, cleaning, flow monitoring, and the I/I reduction measures 
described above. 

 
WASTEWATER TREATMEN T PLANT EVALUATION 
 
The City of North Bend wastewater treatment plant is located on the bank of the South 
Fork of the Snoqualmie River by State Route 202 (Bendigo Boulevard North).  The plant 
uses an oxidation ditch for treatment and discharges treated and disinfected effluent to the 
South Fork of the Snoqualmie River.  Figure ES-4 shows the current plant site. 
 

 
 

FIGURE ES-4 
 

North Bend Wastewater Treatment Plant Site 
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Current processes for the liquid stream at the wastewater treatment plant are as follows: 
 

�x Wastewater enters the ULID 6 Pump Station, which serves as the plant’s 
current influent pump station, through a pipe from a manhole (MH-A) on 
Bendigo Boulevard North. 

 
�x The plant’s original influent pump station (IPS) receives sewage from 

mobile homes next to the plant, storm drainage from the southeast section 
of the plant, recycle flow from pumps in the Solids Handling Building, 
and excess collection system flows that exceed the capacity of the ULID 6 
Pump Station. 

 
�x The original IPS force main is connected to the ULID 6 Pump Station 

force main just upstream of the current headworks facility.  The combined 
raw wastewater flows are discharged to the north channel of the 
headworks, which features a mechanical fine screen to remove screenings 
entering the plant and a washer/compactor to remove water so that the 
screenings can be disposed of as solid waste. 

 
�x The headworks south channel receives return activated sludge (RAS) from 

the main secondary clarifier (Clarifier 3).  This channel features a manual 
bar screen for screening of the RAS flows. 

 
�x Screened wastewater and RAS continue to the oxidation ditch, which is 

aerated by four brush rotors. 
 

�x Mixed liquor from the oxidation ditch normally is conveyed over two 
adjustable outlet weirs on the oxidation ditch to the 80-foot-diameter 
Clarifier 3.  During peak flow events or in the event of a failure of 
Clarifier 3, mixed liquor can also be diverted to two older, smaller 
clarifiers (Clarifiers 1 and 2). 

 
�x Secondary effluent from the clarifiers is combined and conveyed to UV 

reactors for disinfection. 
 

�x Most of the disinfected effluent leaves the plant through a 21-inch 
reinforced concrete outfall pipe from the effluent structure, except for a 
small quantity that is recycled as non-potable plant reuse water. 

 
Current processes for the solids stream at the wastewater treatment plant are as follows: 
 

�x A pump station next to Clarifier 3 pumps RAS from the clarifier to the 
headworks influent channel, where a slide gate prevents the RAS from 
mixing with raw influent.  The headworks discharges the screened RAS 
back to the oxidation ditch. 
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�x A pump station next to Clarifier 3 pumps waste activated sludge (WAS) to 

an aerated sludge holding tank. 
 

�x A centrifuge in the Solids Handling Building dewaters the WAS from the 
aerated sludge holding tank.  The sludge cake produced is conveyed to a 
disposal container or truck for transport to a disposal site or to an off-site 
location for further treatment and/or reuse. 

 
�x As of this year (2016)R, the City has been conveying dewatered sludge to 

containers to be transported off site for disposal at a landfill; the City 
previously heat dried the sludge to produce Class A biosolids, but has 
discontinued this process because of reliability, odor, safety and operating 
cost concerns and problems with excess heat in the treatment plant’s 
effluent. 

 
OVERALL TREATMENT PLANT CAPACITY 
 
Table ES-5 compares the hydraulic and treatment process capacities of the plant to 
current flows and loads.  The existing overall treatment plant flows and loads are all well 
below the plant’s design capacity, and flow projections developed for this facilities plan 
do not show total flows exceeding design capacities for nearly 10 years.  However, due to 
various condition deficiencies, not all processes at the plant are currently achieving their 
design capacity.  These deficiencies and potential solutions are addressed in the 
individual process evaluations provided in the facilities plan. 
 

TABLE ES-5 
 

Wastewater Treatment Plant Hydraulic and Treatment Process Capacity 
 

Flow 
Treatment Plant 

Capacity 
Existing Flow or 

Load 

Dry-Weather Flow (mgd) 1.26 0.53 
Annual Average Flow (mgd) 1.67 0.77 
Maximum-Month Flow (mgd) 2.58 1.19 
Peak-Day Flow (mgd) 4.48 3.11 
Peak-Hour Flow (mgd) 5.10 3.8 
Maximum Month BOD Load (ppd) 2,805 1,414 
Maximum Month TSS Load (ppd) 2,304 1,414 

 
WASTEWATER TREATMENT PL ANT PERMIT COMPLIANCE 
 
The NPDES permit specifies limits for treatment plant influent flow, BOD load and TSS 
load.  Based on the projections developed for the facilities plan, the limits are not 
expected to be exceeded before the following timeframes: 
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�x Maximum-month flow is projected to reach the permit limit after 2036. 

 
�x Maximum-month BOD load is projected to reach the permit limit in 2029 

or 2030. 
 

�x Maximum-month TSS load is projected to reach the current permit limit in 
2024 or 2025. However, the 2018 permit renewal is expected to include 
higher limits, which the plant is projected to reach in 2029 or 2030. 

 
The North Bend wastewater treatment plant’s discharge monitoring reports from 2011 
through 2015 were reviewed to assess the plant’s recent record of compliance with the 
NPDES permit requirements for effluent: 
 

�x BOD and TSS – BOD and TSS effluent concentrations and loads were 
below the limit every month in the period analyzed.  The permit’s 
85 percent monthly BOD and TSS removal requirements were achieved in 
all but 3 months. 

 
�x Fecal Coliform Bacteria – The plant has met effluent fecal coliform 

permit limits consistently since 2011. 
 

�x pH – There was one instance during the review period in which pH 
measurement was outside the permits limits. 

 
�x Total Oxygen Demand – Effluent nitrogenous + carbonaceous 

biochemical oxygen demand is listed in the NPDES permit as the 
indication of oxygen demand in the effluent discharge.  The plant has met 
the permit limits consistently since 2011. 

 
�x Phosphorus – Soluble reactive phosphorus limits have been proposed but 

not yet established.  The phosphorus effluent loads have been well above 
the proposed limits every month except one in the period analyzed. 

 
INDIVIDUAL TREATMENT PLANT PROCESSES 
 
Based on an assessment of each process at the treatment plant, the following key 
deficiencies have been identified: 
 

�x ULID 6 Pump Station – This station’s small pump failed shortly after 
startup in 2009 for unclear reasons, and it failed again almost immediately 
after being repaired.  The electrical control panels, which are installed 
above ground, are in a location susceptible to flood damage. 
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�x Headworks – Headworks performance during high flows has indicated 
that the mechanical screen does not provide its design capacity.  The 
headworks slide gate interferes with maintenance access to the influent 
mechanical fine screen. 

 
�x Oxidation Ditch – New instrumentation and programming is needed for 

the aeration system.  Two rotors are under bridge walkway structures that 
do not contain splashing from the rotors; they also are old and 
deteriorating, with peeling paint.  Splashing of the uncovered rotors 
presents a health risk as well as aesthetic issues.  Rotors 201 and 202 still 
have the original baffles, which have a much lower efficiency of oxygen 
transfer than the new baffles installed in 2006 on Rotors 203 and 204. 

 
�x Clarifier 3 – The clarifier drive failed in 2015 and emergency repairs 

were made to keep it in service.  Permanent improvement is still needed.  
Liquid clarifier effluent is not screened, and grease balls and large debris 
that leave the clarifier are believed to have broken lamps in the UV 
system.  An additional large clarifier is needed to enable the City to take 
Clarifier 3 out of service for maintenance, to meet Ecology’s reliability 
requirements, and to maintain good clarifier performance during peak flow 
events. 

 
�x Clarifiers 1 and 2 – Because they have been used only sporadically as 

backup units since Clarifier 3 was installed, the clarifiers are in poor 
condition and need significant maintenance. 

 
�x UV Disinfection – UV disinfection system has not always performed 

well, and a third reactor is needed to provide reliable disinfection. 
 

�x Effluent Structure – The outfall has higher head loss than expected, and 
effluent pumps are needed now, unless the head loss at the outfall can be 
reduced.  The structure also has experienced overflows during extreme 
wet-weather events. 

 
�x Outfall – The outfall pipe in the past has accumulated grease and 

sediment.  The diffusion structure has become partially filled with 
sediment and debris, and plant effluent has overflowed out the top of the 
structure. 

 
�x Sludge Holding and Digestion – The sludge holding tank is old, small 

and difficult to operate.  The tank has overflowed on occasion, because the 
submerged section of the overflow pipe in the old influent pump station 
wet well becomes plugged with grease and solids.  Attempts to remove the 
grease from the pipeline have failed, and the control system does not 
trigger an alarm or shut off the flow of waste sludge into the tank when the 
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tank is full.  The tank can store waste sludge for only a few days, which is 
too little time for flexibility in scheduling sludge wasting and too little 
time for sludge digestion. 

 
�x Dewatering – The centrifuge is too small and requires too much operator 

attention.  It needs to be completely rebuilt or replaced for reliable 
operation. 

 
�x Dewatered Sludge Loading Station – Excessive foul odors are released 

as sludge is dropped into the transfer containers at the sludge loading 
station. 

 
�x Dryer – In the spring of 2015, the plant discontinued the use of its thermal 

sludge dryer due to maintenance and reliability issues and adverse thermal 
impacts on the treatment plant effluent.  The City is not likely to operate 
the sludge dryer in the future. 

 
�x Buildings –  

�x The Original Treatment Building, which houses the original IPS, is 
the oldest building on the treatment plant site.  It has been 
modified many times and is at the end of its useful life. 

�x The laboratory/control building is sufficient for the current plant 
and staff, but expanded facilities will be needed if plant capacity 
and staffing are increased. 

�x The Pump House, which houses the UV disinfection system and 
the RAS/WAS pumps for Clarifiers 1 and 2, has significant 
structural deficiencies.  The concrete south wall is severely cracked 
and leaning. 

 
�x Flow Measurement and Sampling – The existing wastewater samplers 

need modifications to reliably obtain representative samples of treatment 
plant influent and effluent.  The 8-inch effluent flow meter is too small 
and has excessive head loss for high flows. 

 
�x Original Influent Pump Station – The original IPS is old and in poor 

condition.  Current pump capacity is less than 50 percent of the rated 
capacity.  Improved ventilation is needed at the wet well and pump room. 

 
�x Recycle Flows – The Solids Handling Building Pump Station pumps 

recycle flows (centrifuge centrate and RAS from the small clarifiers) to 
the original IPS, which in turn pumps the recycle flows to the headworks.  
These recycle flows contribute to overloading at the headworks.  A better 
approach would be keep these flows out of the original IPS and headworks 
by routing them directly to the oxidation ditch. 
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�x Standby Power – The standby power system is marginal.  The existing 
250 kW generator was installed in 1979 and is at the end of its expected 
service life.  It should be replaced soon for reliable service.  Additional 
standby power is needed for reliable plant operation. 

 
�x SCADA – The SCADA system has extensive deficiencies. 

 
TREATMENT PLANT SITE 
 
The treatment plant site has limited buffering from the neighboring community.  It is 
highly visible from adjacent roads and is not aesthetically pleasing.  There is little or no 
landscaping to screen the site from view.  Old equipment and utility supplies are stored 
on the grounds next to several storage sheds.  The plant buildings are basic low-cost 
structures added to the site as needed.  An old youth activity center building on the site is 
vacant and unused since it was damaged during a flood.  The plant stormwater system 
does not meet current standards for stormwater management.  The improvement plan 
includes upgrading the plant stormwater system for the WWTP site to achieve 
compliance with Ecology’s Stormwater Management Manual for Western Washington 
including the 2014 revisions and the 2016 King County Surface Water Design Manual.R 
 
Treatment plant facilities must be built above expected 100-year flood levels.  
Wastewater treatment plant record drawings indicate that some, but not all, structures at 
the plant are sufficiently above predicted flood levels. 
 
TREATMENT PLANT IMPROVEMENTS 
 
Based on the assessment of existing conditions and future requirements for the facilities 
at the wastewater treatment plant, alternatives were identified and evaluated for 
improving the plant to ensure that it meets the City’s needs through the end of the 20-year 
planning period.  Three evaluations were performed: 
 

�x An assessment of treatment plant outfall location options to facilitate 
water quality and permit compliance. 

 
�x A review of options for reusing or disposing of biosolids generated at the 

treatment plant to meet state biosolids management standards and achieve 
conformance under Washington’s general permit for biosolids. 

 
�x An evaluation of plant-wide combinations of improvements based on 

alternative choices of plant location and secondary treatment technology. 
 
OUTFALL RELOCATION 
 
Consideration was given to selecting a new outfall location on the Middle Fork or main 
stem Snoqualmie River for effluent discharge from the existing treatment plant site.  A 
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new outfall at either of the identified new locations would have the same effluent limits 
as the existing South Fork outfall, except for temperature and phosphorus.  The 
assessment of these alternative locations found that they would not significantly reduce 
treatment costs, because the effluent limits would generally be the same as for the 
existing outfall.  Based on this initial screening, no alternative outfall locations are 
recommended. 
 
BIOSOLIDS PROGRAM OPTIONS 
 
The City needs to upgrade its biosolids program as soon as possible.  Ecology approved 
the City’s current program, which disposes of dewatered unstabilized sludge in a landfill, 
only as an interim measure when the City’s sludge dryer failed in 2014.  Moreover, the 
existing biosolids facilities release significant foul odors and cause odor complaints in 
large areas of the City.  Based on a screening of three approaches, the facilities plan 
recommends that the City implement Class B aerobic digestion and land application of 
biosolids as the most efficient and economical way to reduce foul odors at the plant site 
and comply with Ecology requirements. 
 
PLANT-WIDE IMPROVEMENT ALTERNATIVES 
 
Five plant-wide improvement alternatives were developed for evaluation.  Each would 
meet the City’s treatment needs through 2036, with flexibility to expand the plant for 
future needs after 2036.  Each alternative is distinguished by the treatment plant location 
and type of secondary treatment technology. 
 

�x Alternative 1 – Expand Oxidation Ditch on Existing Site 
�x Alternative 2 – New Activated Sludge Plant on Existing Site 
�x Alternative 3 – New Advanced-Technology Biological Treatment Plant on 

Existing Site 
�x Alternative 4 – New Oxidation Ditch Plant at New Site 
�x Alternative 5 – Regional Plant at Snoqualmie 

 
Each alternative includes phasing, with projects to address existing needs in Phase 1 and 
projects to meet future demand through the planning period in Phase 2.  Planning level 
capital cost estimates for the treatment plant alternatives are presented in Table ES-6. 
Alternatives 3, 4 and 5 have significantly higher total capital costs than Alternatives 1 
and 2.  Alternative 3 is expensive because it uses a more expensive treatment process.  
Alternatives 4 and 5 are expensive because they have significant conveyance costs to 
transport North Bend wastewater to a new site. 
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TABLE ES-6 
 

Planning-Level Capital Cost Estimates for Treatment Plant Alternatives 
 

 

Alt. 1 – 
Oxidation 

Ditch, 
Existing Site

Alt. 2 – New 
Plant, 

Existing Site

Alt. 3 – 
Advanced 
Treatment, 

Existing Site

Alt. 4 – 
Oxidation 
Ditch, New 

Site 

Alt. 5 – 
Oxidation 

Ditch, 
Snoqualmie

Subtotal Treatment 
Facility Phase 1 $14,154,000 $16,457,000 $84,729,000 $28,794,000 $28,236,000

Subtotal Treatment 
Facility Phase 2 $5,480,000 $6,450,000 $1,260,000 $950,000 — 

Subtotal Conveyance 
to New Site — — — $20,600,000 $21,800,000

Total Capital Cost $19,634,000 $22,907,000 $85,989,000 $50,344,000 $50,036,000
 
Alternatives 1 and 2 would have lower implementation costs, because only about 
73 percent of the improvements would be implemented in Phase 1, with the remaining 
27 percent deferred about 10 years to Phase 2.  Alternatives 3, 4 and 5 would require 
almost 100 percent of the improvements to be constructed immediately in Phase 1.  
Based on this cost comparison, Alternatives 3, 4 and 5 were dismissed from further 
consideration and Alternatives 1 and 2 were carried forward for a life cycle cost 
comparison. 
 
A simplified analysis of O&M costs was developed that compares only the O&M for 
components that differ between Alternatives 1 and 2, that is for grit, aeration basin and 
cooling systems.  The average annual O&M costs based on this analysis are presented in 
Table ES-7.  These estimates indicate that Alternative 2 would have about 50 percent 
higher O&M costs for these systems. 
 

TABLE ES-7 
 

Simplified O&M Cost Comparison for Alternatives 1 and 2 
 

 
Alt. 1 – Expand Oxidation 

Ditch, Existing Site 
Alt. 2 – New Activated 

Sludge Plant, Existing Site 
Estimated Annual O&M, 
2020 to 2028 $46,750 $72,400 

Estimated Annual O&M, 
2029 to 2036 $93,400 $160,900 

 
The O&M cost estimates indicate that Alternative 2 would average $25,700 per year 
more than Alternative 1 from 2020 to 2028 and $67,500 per year more from 2029 to 
2036.  The 2016 present worth of these extra O&M costs is estimated to be $516,000, 
assuming a 3 percent interest rate.  This indicates a total present worth for Alternative 2 
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that is $3.79 million higher than that of Alternative 1, $3.27 million higher capital cost 
and $516,000 higher present worth of O&M. 
 
RECOMMENDED PLAN 
 
This recommended plan for upgrading wastewater facilities in the City of North Bend 
covers collection system and treatment plant improvements in two phases.  Phase 1 
covers the period from 2016 to 2020, and Phase 2 covers the period from 2020 to 2036.  
The recommended improvements will provide reliable operation and capacity through the 
end of the planning period in 2036. 
 
COLLECTION SYSTEM  IMPROVEMENTS 
 
The following improvements, to be implemented by 2018, are needed to address 
deficiencies at the South Fork and Snoqualm Lift Stations: 
 

�x South Fork Lift Station 
�x Control system upgrade, integration with wastewater treatment 

plant 
�x Pump control programming and integration with automated 

transfer switch 
�x Predesign study to verify upgrade requirements 
�x Pump upgrade 
�x Upgrades to dry well entry, personnel and equipment access 
�x Wet well and dry well ventilation system and foul air treatment 
�x Provision for bypass pumping 

 
�x Snoqualm Lift Station 

�x Radio telemetry system, integrated with wastewater treatment plant 
control interface 

�x Uninterruptible power supply for instrumentation and radio 
telemetry system 

�x Control panel upgrade to meet code 
�x Provision for bypass pumping 

 
The collection system is projected to provide service to 80 percent of all currently 
unsewered development within the city limits by 2036 and into any areas of the UGA that 
become annexed to the city.  Local improvement districts and developer extensions will 
likely be the primary methods of extending sewer service to currently unsewered or 
unconnected development in the city.  Financial aid, grants and hardship funding may be 
available to reduce the cost of installing sewers in some neighborhoods. 
 
There are three existing privately owned, operated, and maintained individual household 
grinder pump stations in the City service area that discharge to the City’s wastewater 



Gray & Osborne, Inc., Consulting Engineers 

ES-24 City of North Bend 
November 2017 Wastewater System Facilities Plan Revision 

collection system.  The Washington State Department of Ecology has determined that 
private ownership, operation, and maintenance of these grinder pump stations is not 
consistent with WAC 173-240-104.  The City, in turn, will modify its municipal code for 
development so that all individual residence grinder pump stations will be owned, 
operated, and maintained by the City including any easements required for access for 
routine maintenance and replacement.  In addition, the City will diligently pursue 
acquiring ownership and assuming responsibility for operation and maintenance for the 
three existing grinder pump stations before 2020.R 
 
In addition, it is recommended that the City incorporate I/I rehabilitation into its annual 
operation and maintenance program, as the most economical way to address I/I at this 
time.  The annual program should focus initially on the most promising opportunities for 
controlling I/I.  The City will implement appropriate corrective action to address the three 
known significant defects in the collection system by 2020.R  Later tasks would include 
flow monitoring to confirm how I/I is spread across the City.  Subsequent work would 
focus on the most promising I/I control areas.  A key goal is to clarify what level of I/I 
control is cost-effective in North Bend so the City can make informed decisions when 
future capacity-enhancing upgrades are being considered. 
 
WASTEWATER TREATMENT PLANT IMPROVEMENTS 
 
Alternative 1 is the recommended treatment plant improvement alternative.  The Phase 1 
improvements will upgrade the plant so it can reliably treat the wastewater flows and 
loads authorized in the current NPDES permit.  The Phase 2 improvements will increase 
plant capacity for conditions expected in 2036 and beyond.  Improvements are 
summarized in Table ES-8. 
 

TABLE ES-8 
 

Treatment Plant Components of Recommended Plan 
 

Process Improvement 
Phase 1  
ULID 6 Pump Station Replace the small pump and reprogram the pump station to 

improve peak-flow capacity.  Install a bar screen, flow baffle 
and isolation gate in the wet well to protect the pumps and 
improve maintenance access.  Raise the electrical and control 
panel approximately 4 feet.

Headworks Construct a new headworks with two channels for mechanical 
screens and one channel for a manually raked bar screen.  
Install the mechanical screen at the existing headworks in one 
of the new mechanical screen channels.  Provide odor control.  
The unused former youth activity center building at the site of 
the new headworks will be demolished.
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TABLE ES-8 (continued) 
 

Treatment Plant Components of Recommended Plan 
 

Process Improvement 
New Oxidation Ditch Construct a new 15-foot-deep oxidation ditch with brush 

aerators.
New Clarifier Construct a second 80-foot-diameter clarifier, similar to 

existing Clarifier 3.  Construct a splitter box to route mixed 
liquor from the new oxidation ditch to the clarifiers. 

Existing Clarifier 3 Replace the clarifier drive, regrout the clarifier floor, install a 
screen to reduce floatables in effluent, and reroute the 
Clarifier 3 RAS force main to discharge to the new oxidation 
ditch. 

New UV/Effluent 
Building 

Construct a new UV/Effluent Building to replace the 
structurally deficient existing Pump House.  The new 
UV/Effluent Building will house the UV system, new effluent 
flow measurement and pumping systems, control valve to 
divert excess warm effluent to storage, and the relocated 3W 
water system.

UV Disinfection Rebuild the existing UV disinfection system and install it in a 
new UV/Effluent Building.  Install a third UV unit for 
reliability.  Incorporate the UV system into the SCADA 
system.

Effluent Pumping Install two new effluent pumps in the new UV/Effluent 
Building to discharge peak flows to the South Fork 
Snoqualmie River outfall during high-flow conditions. 

Effluent Flow Metering Install a larger effluent flow meter and the existing effluent 
flow meter in the new UV/Effluent Building, with electric 
actuator valves.

Outfall Diffuser 
Manhole 

Replace riprap on the bank side of the outfall diffuser manhole 
with clean riprap.  Install a flow-relief system at the top of the 
diffuser manhole and a second diffuser manhole higher on the 
river bank for use during high-flow conditions in the river.

Effluent Temperature 
Control 

Convert the existing small clarifiers and effluent structure to 
store excess warm effluent.  Install structures to shade the 
effluent structure and Clarifiers 1 and 2.

Convert Oxidation 
Ditch to Aerobic 
Digester  

Modify the existing oxidation ditch for use as an aerobic 
sludge digester and to serve as a standby oxidation ditch.  
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TABLE ES-8 (continued) 
 

Treatment Plant Components of Recommended Plan 
 

Process Improvement 
SCADA Improvements Upgrade the SCADA system to current standards and 

incorporate plant components currently omitted from the 
system.

3W Water Relocate the existing 3W water system to the new 
UV/Effluent Building. Extend the 3W piping system to new 
areas of the plant to supply plant water.

Pipe Rerouting Extend the Solids Handling Building Pump Station force main 
to discharge to the new oxidation ditch. Reroute the sanitary 
sewer conveying flow from the treatment plant laboratory and 
neighboring mobile homes to the ULID 6 Pump Station rather 
than the original influent pump station

Site Work and 
Landscaping 

Plant a landscaping buffer along Bendigo Boulevard. Provide 
paving, fencing, flood mitigation, site stormwater 
management system improvements,R and other site 
improvements as needed.

Phase 2  
Headworks Install a new mechanical screen in the second mechanical 

screen channel. Construct a new flow splitter to route flows 
from the headworks to two oxidation ditches. 

New Oxidation Ditch Construct a second oxidation ditch.
UV Disinfection Install a fourth UV unit.
Phosphorus Removal Install phosphorus removal facilities.
Sludge Thickening Construct a new facility for recuperative thickening of 

digested waste activated sludge, in order to maintain a sludge 
concentration of 2 percent in the aerobic digester. The 
thickening facility will include a rotary drum thickener and 
polymer feed system in an all-weather enclosure above the 
100-year flood. To optimize the use of the polymer, the 
digested sludge sent to the centrifuge should be no thicker 
than 1.5 percent; therefore dilution of the digested sludge will 
be provided using 3W water.

SCADA Incorporate all new Phase 2 equipment into the treatment plant 
SCADA system.

Laboratory/Control 
Building 

Flood-proof the existing laboratory/control building by raising 
it approximately 4 feet. Provide four additional work stations 
for plant staff. 

Solids Handling 
Building Maintenance 
Shop 

Provide a new maintenance shop in the existing Solids 
Handling Building after removal of the existing sludge dryer 
and sludge hopper. 
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TABLE ES-8 (continued) 
 

Treatment Plant Components of Recommended Plan 
 

Process Improvement 
New Centrifuge Install a new, larger centrifuge in the Solids Handling 

Building. Remove and scrap the existing dryer and sludge 
hopper.

Solids Loading Area 
Odor Control 

Provide an odor control system for the sludge loading area. 

Influent and Effluent 
Sampling System  

Upgrade the existing controls to collect flow composite 
samples at the new headworks and existing effluent sampling 
systems.

New Electrical Building Construct a new 50-by-35-foot electrical building. 
New Motor Control 
Centers 

Install new motor control centers in the new electrical building 
for all new equipment and to replace all existing motor control 
centers.

New Standby Generator 
and Load Center 

Install a new 750-kW generator with an automatic transfer 
switch in the new Electrical Building.

Original Treatment 
Building and IPS 

Demolish the original treatment building and original IPS.  

Pump House Demolish the above-grade portion of the existing Pump 
House.

Site Work and 
Landscaping 

Improve main entrance road to the plant, including site 
security and landscaping.R

 
FIVE-YEAR CAPITAL IMPROVEMENT PLAN 
 
The proposed implementation of the recommended Phase 1 improvements over 5 years is 
presented in Table ES-9.  Capital costs are presented without escalation.  For large 
projects spread over 2 years, it is assumed that design is completed in the first year, at 
13 percent of the total project cost.  Costs presented in this facilities plan were developed 
to a level of accuracy suitable for preliminary planning; refined cost estimates will be 
required prior to use for City budgeting. 
 
ADDITIONAL O&M COST 
 
Table ES-10 summarizes increased annual O&M costs through 2020 associated with the 
recommended collection system and treatment improvements.  Costs presented in this 
facilities plan were developed to a level of accuracy suitable for preliminary planning; 
refined cost estimates will be required prior to use for City budgeting.  The estimated 
annual O&M costs include work for reduction of I/I in the City collection system and for 
maintaining the existing and any future individual residential customer grinder pump 
stations.R 
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TABLE ES-9 
 

Five-Year Capital Improvement Plan 
 

 2016 2017 2018 2019 2020 Total 
Collection System       
Snoqualm Lift Station SCADA System 
Integration $55,000     $55,000 

South Fork Lift Station SCADA & 
Controls $56,000     $56,000 

South Fork Lift Station Pumps, Dry 
Well, Odor Control, Predesign Study  $152,520 $351,480   $504,000 

Treatment Plant       
ULID 6 Pump Station Improvements   

Pump Replacement, Bar Screen, 
Gate, Controls  $24,700 $165,300    $190,000 

Electrical and Control Panel 
Floodproofing  $23,400 $156,600   $180,000 

UV Disinfection System and Effluent 
Discharge       

New UV/Effluent Building $81,900 $548,100  $630,000 
UV Disinfection System  $94,900 $635,100  $730,000 
Disinfected Effluent Piping $45,500 $304,500  $350,000 
New Effluent Pumps $29,900 $200,100  $230,000 
Relocate 3W Water $22,100 $147,900  $170,000 
Effluent Flow Meter $24,700 $165,300  $190,000 

Outfall Diffuser Structure $39,000 $261,000  $300,000 
Solids Handling Building Pump 
Station Force Main to Oxidation Ditch $14,300 $95,700    $110,000 

Solids Loading Odor Control $50,000  $50,000 
Influent and Effluent Sampling System 
Improvements  $26,000    $26,000 

SCADA Upgrade $330,000  $330,000 
Effluent Temperature Equalization $158,000  $158,000 
New Clarifier $366,600 $2,453,400  $2,820,000
Site Work Fencing, Paving, Flood 
Miti gation  $36,400 $243,600   $280,000 

Landscaping  $26,000 $174,000  $200,000 
Lab and Mobile Home Park Sanitary 
Sewer to ULID 6 PS   $110,000   $110,000 

Existing Clarifier Repair $160,000  $160,000 
New Centrifuge $152,100 $1,017,900  $1,170,000
Convert Oxidation Ditch to Digester   

Brush Rotor Support Repair $20,000  $20,000 
Aeration Controls, Covers, 
Walkways & Piping   $88,400 $591,600  $680,000 

Headworks – Screening $149,500 $1,000,500 $1,150,000
New Oxidation Ditch $247,000 $1,653,000 $1,900,000
New Electrical Building and Motor 
Control Centers    $88,400 $591,600 $680,000 

New Standby Generator in Building  $174,200 $1,165,800 $1,340,000
Total  $508,000 $3,591,920 $3,889,580 $2,268,600 $4,410,900 $14,769,000
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TABLE ES-10 

 
Estimated Annual O&M Cost Increases Associated with 

Recommended Improvements 
 

Description 
 Incremental Annual O&M Cost 

2016 2017 2018 2019 2020 
Increase Without Recommended Improvements $7,000 $13,000 $20,000 $27,000 $34,000
Collection System Asset Management (includes I/I 
Reduction Program) $213,000 $484,000 $319,000 $319,000 $319,000

Delete Sludge Dryer Natural Gas ($24,000) ($26,000) ($27,000) ($29,000) ($30,000)
Power $2,000 $2,000 $2,000 $3,000 $6,000
Chemical and Material $4,000 $4,000 $4,000 $4,000 $5,000
Labor $50,000 $100,000 $200,000 $200,000 $200,000
Lab Testing $2,000 $2,000 $2,000 $2,000 $2,000
Sludge Hauling $6,000 $18,000 $32,000 $46,000 $53,000
Equipment Replacement and Structural Maintenance $20,000 $27,000 $59,000 $79,000 $121,000
Total Annual Incremental Cost $280,000 $624,000 $611,000 $651,000 $710,000
 
FINANCING ANALYSIS 
 
A sewer rate study conducted for this wastewater facilities plan identified rate 
adjustments required to ensure that adequate funds are available to implement 
recommended capital improvements and maintain operation of the City’s wastewater 
facilities through 2020. 
 
North Bend’s sewer utility is an enterprise fund, meaning that it is self-sufficient, and 
rates and fees collected for sewer service support the financial obligations of the utility.  
The primary sources of funding are monthly user charges for service and a developer 
connection charge called a general facility charge, or GFC.  The study found a revenue 
deficiency at current rate levels.  Sewer rates will need to increase to meet the total 
annual revenue requirement in all years.  Rate revenues would need to increase by 
12.7 percent in 2016 and 2017, 8.25 percent in 2018 and 2019 and 8.0 percent in 2020. 
 
The rate study identified new sewer rates that achieve three goals established by the City: 
 

�x To meet the projected 5-year sewer utility revenue requirements, 
 

�x To adjust rates so that the average sewer rate cost per cubic meter of water 
consumption is the same for residential customers and commercial 
customers, and 

 
�x To set consumption-based rates that encourage water conservation. 

 
Based on the proposed rates, an average residential monthly sewer bill in 2016 will 
increase from $76.09 under the previous rate structure to $78.13, an increase of 
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2.7 percent.  The average commercial customer’s monthly 2016 bill will increase $210.68 
to $328.96, a 56.1 percent increase. 
 
The rate study assessed the GFC to determine equitable charges based on the wastewater 
facilities now in use and to be implemented under the recommended plan.  System costs 
to be recovered by the GFC include two parts:  an existing cost portion based on 
historical investments in existing infrastructure, and a future cost portion that recovers 
costs related to planned capital projects.  The future cost basis includes only the 
recommended improvements required to accommodate expected growth in the city, not 
improvements to repair existing facilities.  The GFC to cover these costs was calculated 
to be $10,222 per connection throughout the city except within the ULID 6 area, where 
the GFC is $7,699. 
 
The City adopted the sewer rate study’s recommended adjustments in July 2016. 
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CHAPTER 1 
 

INTRODUCTION AND BACKGROUND 
 

1.1 ABOUT THIS PLAN 
 

1.1.1 PURPOSE 
 
The City of North Bend needs a comprehensive plan for improving and expanding 
its wastewater system.  The City’s most recent wastewater planning document, 
the July 2001 City of North Bend Final Comprehensive Sewer Plan (the 2001 
Sewer Plan), is now 14 years old.  A variety of developments in the years since 
that plan was prepared warrant the development a complete wastewater 
comprehensive plan: 
 
�x The City did not experience the rate of growth projected in the 2001 

Sewer Plan due to a number of circumstances, including a local building 
moratorium relating to water rights and economic stagnation.  The 
moratorium was lifted in 2009 when the City received a water right for the 
Centennial Well. 

 
�x For the last 3 years, the City has experienced moderate growth due to 

development. 
 
�x Since 2014, numerous developers have proposed major projects that 

would accelerate growth in the City and require significant wastewater 
system capacity.  Permitting has begun or been completed for 
development of more than 900 new residential units as well as additional 
commercial businesses. 

 
�x Subsequent to the adoption of the 2001 Sewer Plan, the City annexed a 

previously unincorporated portion of its urban growth area (UGA) and 
extended sewer service to the newly incorporated area. 

 
�x Many of the treatment plant improvements recommended in the 2001 

Sewer Plan have been completed. 
 
�x In 2015, the City constructed three “critical improvements” to the plant 

that were identified in 2014. 
 
�x A series of short-term investigations have identified additional 

improvements needed for the plant to consistently and reliably meet the 
discharge requirements set forth in the City’s National Pollutant Discharge 
Elimination System (NPDES) permit. 
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The City now wants to consider a wide range of wastewater system improvement 
alternatives to meet the needs of residents and businesses now and over a 20-year 
planning period. 
 

1.1.2 PROJECT SCOPE 
 
The City of North Bend Wastewater System Facilities Plan is a comprehensive 
planning document for all elements of the City’s wastewater system – collection, 
treatment, biosolids management and effluent disposal or reuse.  It addresses all 
areas currently served by the City’s wastewater system as well as those expected 
to be served by the system within the 20-year planning period.  The facilities plan 
identifies improvements needed to collect and treat wastewater in the City’s sewer 
service area and provides a capital improvement plan (CIP) to implement the 
improvements over the next 20 years.  The City will use the CIP as a basis for 
updating its monthly wastewater service charge and its wastewater system 
development fee for new sewer connections. 
 
The facilities plan meets the wastewater facilities engineering report requirements 
defined in Washington Administrative Code (WAC) 173-240-060 and 
requirements for a federal wastewater facilities plan as defined in the Code of 
Federal Regulations under 40 CFR 35.917-1.  The plan will be submitted to the 
Washington Department of Ecology for approval so the City can proceed with the 
recommended improvements. 
 
Preparation of this facilities plan included the following activities: 
 
�x Gathering and reviewing key information from the City necessary for the 

wastewater facilities plan. 
 
�x Coordinating with regulatory authorities and preparing an overview of 

regulations that apply to City wastewater facilities. 
 
�x Defining the basic planning area, including existing and future land use, 

existing population, and population projections. 
 
�x Defining capacity of the existing wastewater collection system and 

identifying improvements needed to provide reliable sewer service to 
existing and future development. 

 
�x Conducting a preliminary feasibility analysis of regional wastewater 

facilities to serve the Cities of North Bend and Snoqualmie and the 
Snoqualmie Tribe. 
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�x Defining the existing wastewater treatment system and identifying 
improvements needed to provide reliable treatment for existing and future 
development. 

 
�x Evaluating the existing treatment plant effluent outfall and evaluate three 

alternatives for effluent disposal. 
 
�x Assessing the existing North Bend facilities for sewage sludge, scum and 

screenings, estimating solids quantities for existing and future conditions, 
and evaluating alternatives to provide cost-effective solids treatment, 
disposal and reuse for existing and future conditions. 

 
�x Performing a rate study and financing analysis. 
 
�x Conducting public outreach to inform the community of planning progress 

and to receive input from residents and businesses. 
 
�x Completing all required environmental documentation. 
 

1.2 RELATED STUDIES 
 
The following studies were reviewed in preparation of this updated facilities plan: 
 
�x City of North Bend Final Engineering Report/Facility Plan; Wastewater 

Treatment Plant. Prepared for the City of North Bend by Earth Tech. 
Bellevue, Washington. December 1996. 

 
�x City of North Bend Infiltration & Inflow Study. Prepared for the City of 

North Bend by Gray & Osborne, Inc. Seattle, Washington. August 1997. 
 
�x City of North Bend Final Comprehensive Sewer Plan. Prepared for the 

City of North Bend by Earth Tech. Bellevue, Washington. July 2001. 
 
�x Evaluation of Water Quality-Based NPDES Permit Limitations. Prepared 

for the City of North Bend by Cosmopolitan Engineering Group. Tacoma, 
Washington. October 2004. 

 
�x City of North Bend Wastewater Treatment Plant Outfall Inspection 

Report. Prepared for the City of North Bend by Tetra Tech. Seattle, 
Washington. November 2014. 

 
�x Preliminary Design Report, ULID [Utility Local Improvement District] 6; 

City of North Bend. Prepared for the City of North Bend by 
Gray & Osborne, Inc. Arlington, Washington. January 2009. 
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�x City of North Bend Improvements to Wastewater Treatment Plant; 

Predesign Report for Critical Improvements. Prepared for the City of 
North Bend by Tetra Tech. Seattle, Washington. July 2014. 

 
�x City of North Bend Improvements to Wastewater Treatment Plant; 

Predesign Report for High Priority Improvements. Prepared for the City of 
North Bend by Tetra Tech. Seattle, Washington. March 2015. 

 
�x The City of North Bend Comprehensive Plan. City of North Bend as 

amended in 2007 and 2013. 
 

1.3 WASTEWATER SERVICE AREA DESCRIPTION 
 

1.3.1 PHYSICAL FEATURES 
 

Geographic Limits 
 
The City of North Bend covers 4.31 square miles near the foothills of the Cascade 
Mountains, 31 miles east of Seattle in the upper valley of the Snoqualmie River.  
The City of Snoqualmie borders the City of North Bend on the north; North Bend 
is otherwise surrounded by unincorporated King County. 
 
The planning area for this facilities plan is defined as North Bend’s Urban Growth 
Area (UGA), as shown on Figure 1-1.  It encompasses about 6 square miles.  The 
UGA consists of the area within the North Bend city limits, the unincorporated 
area between the city limits and Interstate 90 (I-90), and the Riverbend and 
Forster Woods areas south of I-90. 
 

Topography and Geology 
 
The City of North Bend is located in the Snoqualmie Valley between Mount Si 
and Rattlesnake Mountain, near the confluence of the North, Middle, and South 
Forks of the Snoqualmie River.  I-90 runs northwest-southeast through the 
planning area.  The region is fairly flat, but southwest of the interstate the terrain 
rises steeply toward Rattlesnake Ridge.  Mount Si rises steeply from the flat land 
to the northeast of the city, across the Middle Fork of the Snoqualmie River.  
Local topography is shown on Figure 1-2. 
 
The geology of almost all of the city and its UGA consists of younger alluvium, 
which is described as moderately sorted deposits of cobble gravel, pebbly sand 
and sandy silt along major rivers and stream channels.  A few small areas of the 
city and UGA consist of till or recessional outwash deposits (King County, 2004). 
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Climate 
 
The climate in the Upper Snoqualmie River basin varies from moist alpine 
conditions in the Cascade mountain range headwaters, to moist temperate 
conditions in the lower valley in and around North Bend.  The Cascade mountain 
range forms a barrier to the movement of moist air from the Pacific Ocean, 
resulting in significant precipitation during late fall and winter.  Winter snowfall 
and subsequent snowmelt result in elevated spring runoff in the rivers, which can 
result in flooding.  Rainfall dominates the lower elevations of the upper river 
basin.  In the North Bend area, the average annual precipitation is 60 inches per 
year. 
 

Critical Areas 
 
Many places within the planning area can be classified as critical areas.  The 
combination of rivers and flat valley floors makes the region prone to extreme 
flooding and results in the presence of many wetland areas.  The U.S. 
Environmental Protection Agency (EPA) and Federal Emergency Management 
Agency (FEMA) have procedures for floodplain management and wellhead 
protection that must be followed when development may impact a flood hazard 
area or critical aquifer recharge area.  Key critical areas are summarized below; 
details are provided in the Critical Areas Element of the North Bend 
Comprehensive Plan. 
 

Surface Waters, Flood Zones and Wetlands 
 
North Bend is located on the floor of the Upper Snoqualmie Valley, upstream of 
Snoqualmie Falls and near the confluence of the three forks of the Snoqualmie 
River (North, Middle and South).  Originating from the western slopes of the 
Cascades, these rivers drain a combined area of approximately 380 square miles.  
Tributary streams within the North Bend UGA include Gardiner Creek, 
Ribary Creek and Clough Creek.  Major surface water features are shown on 
Figure 1-2. 
 
High annual precipitation and melting snow in the Upper Snoqualmie Basin 
contribute to the potential for significant winter flooding from November through 
February.  Rivers that carry runoff out of the upper basin are constricted 
downstream and collect on the flat valley floor where North Bend is located.  
Although incorporated North Bend with its developed areas occupies less than 
1 percent of the entire river basin, its location makes it vulnerable to major 
flooding.  Flooding of lowland areas by excessive stormwater runoff and 
snowmelt is one of North Bend’s most common and costly natural hazards.  Areas 
most affected by flooding lie to the northwest, north and east.  Mapped flood 
zones in the city are shown on the City’s Special Flood Hazard Map, Figure 1-3. 
 



Gray & Osborne, Inc., Consulting Engineers 

1-6 City of North Bend 
November 2017 Wastewater System Facilities Plan Revision 

Wetland preservation and protection can significantly reduce public and private 
costs associated with downstream flooding.  North Bend has recognized the value 
of natural wetlands and has mapped probable wetland areas within the planning 
area, based on aerial photographs, U.S. Soil Conservation Service Soil Survey 
maps, National Wetland Inventory maps and the 1981 King County Wetland 
Inventory. 
 

Groundwater 
 
The sole source of domestic water for the North Bend planning area is 
groundwater contained in underground aquifers and delivered through springs and 
wells.  Most aquifers are replenished, or recharged, by rainwater.  Development 
can threaten the quantity as well as quality of groundwater by drawdown and 
contamination.  Wastewater system failures, including wastewater collection 
systems leaks or overflow and failed on-site septic systems, pose particular risks 
(viral, microbial, and direct chemical) of groundwater contamination.  Once 
groundwater is contaminated, it is difficult, costly, and sometimes impossible to 
restore.  Preventing contamination is necessary to avoid potential risks to public 
health, significant costs, and hardship.  North Bend land use actions must consider 
potential impacts on aquifers to avoid or mitigate any depletion or degradation of 
them. 
 
The protection of groundwater requires an understanding of the quantity of water 
replenishing aquifers, the quantity being withdrawn from them, and the potential 
for contamination.  Washington’s Growth Management Act requires cities to 
classify aquifer recharge areas according to vulnerability.  A highly vulnerable 
recharge area is one where land uses could contribute contamination that might 
degrade groundwater quality and hydrogeologic conditions facilitate such 
contamination.  Vulnerability is low where land uses do not contribute 
contaminants that could degrade groundwater and hydrogeologic conditions do 
not facilitate degradation.  Classification, identification and regulation of aquifer 
recharge areas in the North Bend area are based on technical studies and King 
County’s East King County Ground Water Management Plan.  Figure 1-4 shows 
the most current mapping of wellhead protection areas and critical aquifer 
recharge areas in the North Bend planning area. 
 
Critical aquifer recharge areas are areas that overlie significant groundwater 
resources and are particularly susceptible to groundwater contamination from 
pollutants released on or near the surface.  Almost all of the North Bend planning 
area lies within a Category II critical aquifer recharge area (medium susceptibility 
to groundwater contamination); a few small portions of the planning area, 
including the northeast quarter of the Silver Creek neighborhood, are in 
Category I critical aquifer recharge areas (high susceptibility to groundwater 
contamination).  All public water systems that use groundwater for supply of 
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